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This invention relates te a tensioning device 
for ribbon-like materials a.nd especially te such 
a device which is adapted for use in imparting 
tension te a moving glass fibre insulated rec- 
tangular conductor without damaging the insu- 
lation. 
The need for such a devïce has often arisen 
in the spooling and windïng of cofls Of heavy 
rectangular conductors but nodevice which would 
supply a tension on such conductors without 
damang the insulation bas been avaflable. The 
woven glass insulation would be Severely dam - 
aged by previously used tensioning deviceS se 
that an expensive varnish coating was required 
belote glass insulated conductor wire could be 
spooled for transportation or used in winding 
coils, 
It is an object of thïs invention te impart a 
tension te a moving strand. 
It is another object of this. invention te pro- 
vide a device te ïmpart tension te a moving  rec- 
tangular conductor having a woven ïnsulation 
without damage te the insuiation.. 
It is stfll another object of thi invention f 
provide, a device for imparting tension te a mov- 
ing strand, said device utilizing a finely divided 
.magnetic material as a force, transmitting me c 
dium between the movable and stationary parts 
of the. device. 
Fuzther objects and advantages, of this inven- 
tion wfll become apparent and this invention will 
be better understood by reference te' the accom- 
panying drawing and description, and the fea- 
tures: o novelty which characterize this inven- 
tion wfll be pointed out with particularity in the 
claims annexed heret0. 
In accordance with' the broad aspects of this 
invention, a spool, or drum, is rotatably mOunted. 
on a shaft which is threaded into an opening- fl 
a supporting plate. The drum. contains a per- 
manent magnet, and provides, with the suppot- 
ing structure, a closed flux path for the field of 
the permanent magnet. The end of the drum 
adjacent te the supporting structure is separated 
therefrom by a gap. This gap contains a finely 
divided magnetic materia} which tends, te couple 
the. drum te the supporting structure because of 
the fiux.:from the permanent magnet. The width 
oft the gap is adjustable te provide means fer 
varying the retarding forceon the spool. A ring 
surrounding the drum and keyed thereto for 
rotation lies in a plane which is af an adjnstable 
angle te the plane of rotation of the drum. Pairs 
Of r011ers guide, the strand ente. the drum adja- 
cenç:the: ring. The , ring is adapted te slide the 
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strand sideways during each revolution an ameuter 
dependent upon its angle with the plane of rota- 
tion of the drum. The strand is wrapped ar0und 
the drum a sufficient number of rimes te pré- 
5 vent slippage. The device is adjustable for dif- 
ferent tensions and different wire siZes. 
In the drawing, Fig. 1 is an isometric view of 
a device embodying my invention; and Fig. 2 
is a cross-sectional view through the center of 
10 the drum of the device shown in Fig. 1. 
Peferring te the drawing, I bave shown a ver- 
tical supporting structure ! formed of a mag- 
netic material. Formed integrally with this sup- 
porting structure is a base 2 which may be of 
15 any desired shape. Supporting structure ! is 
provided with a threaded aperture 3 in which 
externally threaded stud 4 is secured. Stud 4 is 
secured against rotation by lock lut  and serres 
as a shaft for cylindrical drum or spool 6 which is 
20 rotatably mounted thereon by means of a non- 
magnetic bearing. 7. Bearing ] is provided with 
a cutout annuiar portion which serves as a res- 
ervoir for off or other lubricant. 
The drum 6 is formed of a magnetic material 
25 and is open at one end te accommodate a non- 
magnetic spacer ring  and an axially polarized 
permanent magnet ring" 0. Both rings 9 and 
0 are inserted in drum 6 by means of a force 
fit. An end fiange  is secured te the closed 
30 end of drum 6 by means of a plurality of screws 
2.. Positioned in the bore of bearing ] adja- 
cent end fiange ! ! are a plm'ality of thrust wash- 
ets 3: which- serve te slace end fiange ! ! from 
the end of shaf 4. 
35 Surrounding the outer substantially cylindri- 
cal surface 4 of thë drum 6 is a fieeting ring  
te which is secured a key 6 which slidingly en- 
gages a slot ! ] of drum 6. Key !  prevents rela- 
tive rotation of fieeting ring  and drum 6. 
.t0 Fleeting ring I is disposed at an angle te the 
plane of rotation of the drum. This angle is 
maintained by means of two sets of ball bearing 
rollers |6 which are secured by means of bolts 
| te slotted flanges 20. While only one set of 
5 ball bearing rollers |0 is shown in Fig. 1, a sec- 
ond Set (shown in Fig. 2) is offset from the ver- 
tical center line of the drum symmetrically t0 
the set shown in Fig. 1. Flanges 20 are in turr/ 
fastened te the supporting plate | by any suit- 
50 able means as, for example, screws 2|: An addi- 
tional ball bearing rouler 22 is disposed af the 
top of the drum. loller. 22 is supported by an 
ad]ustable mounting 23 which is inserted in a 
slotted groove 24 in supporting plate |. A bolt 
5 3 whictï isprovided with  lock nut 34 is threadëd 
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into the mounting plate  and engages the bracket 
S to adjust the position of the roller 22. 
A pair of vertically mounted rollers 25 are 
justably mounted on a slotted bracket 26 which 
fs flxed to supporting structure . A pair of 
horizontal rollers are likewise provided. One of 
the pair of rollers 27a is mounted on a bracket 
2S which fs pivotally mounted on plate . A 
spring 29 on stud 3{} operates in compression fo 
bias roller 7,a toward roller 
leferring fo Fig. 2, a gap 36 is provided be- 
tween the drum 6 and the supporting structure 
. Positioned in this gap is a finely divided mag- 
netic mater:al, such as sort iron powder. This 
magnetic mater:al is adapted fo produce a force 
transmitting connection between supporting 
structure  and drurn 6 when under the influence 
of a magnetic fleld. If will be observed that the 
flux of permanent magnet 6 fs provided with 
magnetic circuit which passes through support- 
ing structure  and drum 6 as indicated on lig. 2. 
The flux, in following this path, crosses and re- 
crosses gap $6 fo cause the magnetic medium 
fo serve fo transmit îorce between supporting 
structure  and drurn 6. 
The amount of force thus transmitted fs pro- 
portional fo the width of the gap. If will be 
observed that shaft 4 bears against the thrust 
washers S and fs threaded into supporting struc- 
ture . By threding the shaft  toward the 
right, as shown in Fig. 2, the air gap will be 
widened. This provides a method of adjustment 
of the tension on the strand 3 as it leaves the 
capstan. Threaded into shaït  fs a crank 
wh:ch engages the end flange  of the drum 
and provides a quick release of the tension on 
strand 3 without changing the adjustment pro- 
vided by threaded shaft & Such a device fs ad- 
vantageous when changing reels or splicing 
strand 3 . 
No seals are necessary to retain the flnely 
divided magnetic mater:al 37 in the gap. In op- 
eration any magnetic particles wh:ch would tend 
fo drop out of the gap are prevented from doing 
so by the lines oï magnetic flux which a.ttract 
them back toward the magnet. Since this capstan 
fs designed fo operate normally in the range of 
500 1. P. M., the centrifugal force tending to 
throw the particles outwardly fs insufïicient to do 
so. Of course, this centrifugal ïorce would be- 
corne a factor in very high speed operation of this 
device. 
The operation of the device fs as follows: 
As a strand $, wh:ch may be any type of rib- 
bon-like material, such as a woven glass covered 
conductor approaches the drLtrn 6 ïrom any suit- 
able source of supply (hot shown), if fs guided by 
rollers 2 and 27 wh:ch are adjusted fo accom- 
modate the strand. Spring 9 blases roller 
toward roller 27b fo insure initial contact be- 
tween the strand 3 and the surface  of the 
drum. A force in the direction of arrow  fs 
drawing the strand from the drain 6. The strand 
3  fs engaged by fleeting ring   and pushed side- 
wise an amount equal to the offset oï the fleeting 
ring from the plane of rotation. When properly 
adjusted, this amount fs equal fo or slightly 
greater than the width of the conductor thus 
if can be seen that the fleeting ring clears that 
portion oï the outer surïace of drum 6 wh:ch fs 
necessary for the accommodation of the segment 
of the strand 3 approaching drum 6. If the 
strand 3 is a woven glass insulated conductor, 
the sidewise motion will not harm the insulation 
because the motion is in the-direction in whiçh 
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the insulation fs wound. By varying the gap 36, 
the tension may be varied. Likewise, the device 
may be made fo accommodate various widths of 
strands by the adjustment of rollers 25 and 
 screw 33. 
It fs now apparent that I have provided an 
adjustable tension device wh:ch wfll impart a 
tension on a moving strand of wire without any 
damage fo the insùlation of the wire. If is fur- 
10 ther apparent that I bave provided such a de- 
vice utflizing a magnetic medium as .a force trans- 
mitting device in such a manner that the ten- 
sion imparted to the moving strand is easily and 
accurately adjustable. 
15 Various modifications of this device will occur 
to those skflled in the art. çVhile I bave illus- 
trated and described one particular embodiment 
of this invention I wish it to be understood that 
this invention fs hot restricted to the specific em- 
20 bodiment shown and I intend in the appended 
claims fo cover all modifications wh:ch do hot 
depart from the spirit and scope of this inven- 
tion. 
What I claim as new and des:re fo secure by 
25 Letters Patent of the United States fs: 
1. A capstan adapted fo impart a tensioning 
force to a moving strand comprising a support- 
ing structure having an opening formed therein, 
a shaft mounted in said opening, a spool mem- 
3O ber formed of magnetic mater:al rotatably 
mounted on said shaft and spaced from said sup- 
porting structure deflning a gap, said spool hav- 
ing a substantially cylindrical outer surface about 
wh:ch said strand is adapted to be wound in ïric- 
35 tional engagement therewith, a finely divided 
magnetic mater:al in said gaP, a source of mag-. 
netic flux associated with said spool and operable 
fo solidify said flnely divided magnetic mater:al 
whereby said flnely dividec magnetic mater:al 
40 tends to couple said spool to said supporting 
structure, said shaft being arranged ïor longi- 
tudinal movement in said opening, said spool hav- 
ing means engaging said shaft whereby longi- 
tudinal movement of said shaft longitudinally 
45 moves said spool fo vary the width of said gap 
thereby to vary the tension force on said strand 
as it leaves sa:d. spool, means for selectively se- 
cm'ing said shaft in a predetermined position 
thereby to set the width of said gap and said 
50 tension force af a predetermined value, said shaft 
having a longitudinal opening formed therein, 
and a member arranged for longitudinal more- 
ment in said shaft opening, said member being 
arranged to engage said spool thereby to long:- 
55 tudinally more the same away from sa:d, support: 
ing structure increasing the width of said gap 
whereby quick release of said tension force fs 
provided. 
2. A capstan adapted to :repart a tensioning 
60 force to a moving strand comprising a support- 
ing structure having a threaded opening formed 
therein, a shaft having a portion threadingly 
mounted in said opening for longitudinal more- 
ment with respect to said supporting structure, 
5 a spool member formed of magnetic mater:al ro- 
tatably mounted on said shaft anc spaced from 
said supporting structure deflning a gap, said 
spool having a substantially cylindrical outer sur 
face about wh:ch said strand fs adapted .t0 be 
7o wound in frictional engagement therewith, a fine- 
. ly divided magnetic mater:al in said gap, a source- 
of magnetic flux associatd with said spool and 
operable fo solidify said flnely divided magnetic 
material whereby said flnely divided magnetic 
7 rnaterial tends to couple said spool to said sup..- 
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porting structure, said spool having means engag- 
ini said shaft whereby longitudinal movement 
thereof longitudinally moves said spool fo vary 
the width of said gap thereby fo vary the ten- 
sion force on said strand as if leaves said spool, 
means for selectively securing said shaft a pre- 
determined position thereby fo set the width of 
said gap and said tension force af a predeter- 
rnined value, said shaft having a longitudinal 
opening formed therein having threads formed 
throughout af least part of ifs length, and a ruera- 
ber arranged for longitudinal movement in said 
shaft opening and having a portion threadingly 
engaging said shaft opening threads, said ruera- 
ber being arranged to engage saic spool thereby to 
longitudinally more the saine away from said 
supporting structure responsive to longitudinal 
movement of said member whereby the width of 
said gap is increased fo provide quick release of 
said tension force without disturbing said pre- 
determined gap setting. 
HUGH M. STEPHESON. 

20 1949, pp. 16-20. 

6 
REFERENCES CITED 
The following references are of record in the 
file of this pa,tent: 
5 UNITED STATES PATENTS 
Nurnber Naine Date 
578,099 Hanson ............ ar. 2, 1897 
1,333,691 Weiss .............. Mat. 16, 1920 
1,954,499 Snyder et al ........ Apr. 10, 1934 
10 2,519,882 Bullard etal ........ Aug. 22, 1950 
2,544,360 Schmidt ............ Mat. 6, 1951 
2,557,140 Razdowitz .......... June 19, 1951 
2,575,360 Rabinow ........... 17ov. 20, 1951 
OTHEI REFERENCES 
Bureau of Standards Technical Report 1213, 
copy received in Div. 68, iYlarch 30, 1948, now in 
that division. 
, Parker, General Electric Review, September 
(Copy in Div. 68.) 



